Degradation kinetics of hydrolytically susceptible drugs in O/W emulsions--effects of interfacial area and lecithin.
To investigate the influence of the interfacial area and the emulsifier lecithin on the degradation rate of drugs prone to hydrolysis in parenteral lipid O/W emulsions we measured the degradation kinetics of phenyl salicylate in systems consisting of Miglyol as oil, buffered and isotonized aqueous phase and lecithin as emulsifier. Two-layer oil over water systems and emulsions of different oil droplet diameters and emulsifier contents were tested and a kinetic model was developed to interpret the results. The measurements showed a complex influence of interfacial area and liposomal concentration on the hydrolysis of phenyl salicylate. The interface between oil and water does not act as a diffusion barrier for phenyl salicylate, neither without nor with an interfacial layer of emulsifier. However, the presence of the layer and the formation of liposomes by the emulsifier lead to an overall acceleration of the hydrolysis. Three effects, partially counteracting each other, could be distinguished: the increase of phenyl salicylate concentration in the aqueous phase with increasing emulsifier concentration, the acceleration of hydrolysis with increasing interfacial area and the protection from hydrolysis by incorporation of phenyl salicylate into the emulsifier liposomes.